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Takasi Yamazaki*: The seed formation of 
Fatoua villosa Nakai (Moraceae) 
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Fig. 1. Fatona villosa. 1. Longitudinal section of young fruit, X70. 2. Transverse section 
of female flower, x90. 3. Sterile fruit, x 18. 4, 5. Male flowers; 4, longitudinal section, 
xlOO; 5, transverse section, X70. 
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Fig. 2. Fatoua. villosa. 1. Young ovule with megaspore mother cells, X480. 2. Young 

ovule with a two nucleate embryo sac, X483. 3. Embryo sac, x690. 4, 5. Young fruits, 
x70. 6. Lower part of young embryo, x450. o, egg cell; an, antipodals; p, pole nuclei; 
sy, synergids; iec, initial of root cortex; for other abbreviations see text. 
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Fig. 3. Fatoua villosa. Stages of development of embryo. 1-13, X550; 14, X250. iec, 
initial of root cortex; for other abbreviations see text. 
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Fig. 4. Fatoua villosa. Development of seed 
coat, X600. 1. Early stage of seed for¬ 

mation. 2. Young seed, oi, outer integu¬ 
ment; ii, inner integument; nu, nucellus; en, 
endosperm; e, embryo. 
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Summary 

In Fatoua villosa, the female and male flowers are found in a single inflo¬ 
rescence. The female flowers predominate in number in the inflorescences of 
lower and middle positions on the stem, and in the upper inflorescences larger 
numbers of male flowers are generally found. The sterile female flowers are 
usually produced in the lower inflorescences. These sterile female flowers are 
characterized by the lack of ovule and the presense of style situated on the top 
of the ovary. The sterile fruits are ellipsoidal, 1.5—2 mm long, more or less 
hyaline and white, juicy, with two membranaceous wings. The female flowers 
consist of 4 perianths and a single pistil. The male flowers consist of 4 
perianths, 4 stamens and one sterile pistil. Each stamen is situated at the 
position opposite to the perianth. The pistil shows a single bundle at its base. 
This trace enters the ovule and reaches at the hypostase. The ovule is hemi- 
anatropous, bitegmic and crassinucellate. The outer integument remains shorter, 
thus the inner integument alone forms the micropyle. 

Three or four hypodermal archesporial cells differentiate in the tissue of 
young nucellus (Fig. 2. 1). One of them develops into a megaspore mother 
cell and forms a linear tetrad of megaspores. The chalazal one is functional 
and its enlargement is accompanied by 2-, 4- and 8-nucleate stages to form the 
mature embryo sac showing the usual organization (Fig. 2. 2, 3). The devel¬ 
opment of endosperm is by free nuclear divisions at first. The free nuclei 
take up a peripheral postition (Fig. 1. 1). The wall formation begins at the 
late globular stage of the embryo. The entire embryo sac is filled with cellular 
endosperm at the early heartshaped stage of the embryo (Fig. 2. 4). 

The development of the embryo is conformed to a variation of the Asterad 
type (Fig. 3). The upper cell (ca) of the two celled embryo is divided longi¬ 
tudinally, followed by transverse division to form two tiers, 1 and Y. Tier 1 is 
divided obliquely to form a and p tiers and produces the cotyledons (pco) and 
the stem apex (pvt). Tier V produces the hypocotyl (phy). The lower cell 
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(cb) of the two-celled embryo is divided transversely to form two cells, m and 
ci. The cell m produces the root cortex (iec) at the center. The cell ci repeats 
some transverse divisions to form a 5-6-celled suspensor (s) (Fig. 2. 6). 

The early development of embryo in F. villosa seems to be the same as in 
Ficus religiosa (Johri & Konar 1956) and Cannabis sativa (Ram & Nath 1964). 
The schematic formula of embryo development is shown as follows: 


o-ca-1 - a -pvt 

•-j8-pco 

- 1'-phy 

-cb-m-iec 

I- ci - s 


This formula differs from those of the allied families of the Urticales such 
as the Urticaceae and the Ulmaceae and shows a peculiar type. In the Urticaceae 
(Soueges 1921, Lebegue & Poix 1956), the cell ca produces the cotyledons and 
the stem apex alone, the hypocotyl is derived from the cell m and the root 
cortex from the cell n of an upper daughter cell of ci. This formula is con¬ 
formed to the Urtica variation of Asterad type. In the Ulmaceae (Crete, 
Guignard & Mestre 1966), the development of embryo is conformed to the 
Myrtus variation of Geraniad type which seems to be the original form of the 
Asterad type (Yamazaki 1982). 

The seed coat consists of three cuticlized layers derived from two of the 
outer layers of the outer integument and one of the outer layers of the 
inner integument (Fig. 4). 
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